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DETAILED ACTION 
Response to Interview 

1 . Applicant's representative telephoned the Examiner of record to inquire about the 
Advisory action mailed September 24, 2002. The Advisory Action was improper because a 
Final Rejection was not mailed prior the Advisory Action. 

Drawings 

2. The proposed drawing correction and/or the proposed substitute sheets of drawings, filed 
on August 16, 2002 have been approved. A proper drawing correction or corrected drawings are 
required in reply to the Office action to avoid abandonment of the application. The correction to 
the drawings will not be held in abeyance. 



Response to Arguments 

3 . Applicant's arguments filed August 1 6, 2002 have been fully considered but they are not 
persuasive. 

4. Pertaining to claims 1 , 4, 5 and 8, Applicant contends that the combined teachings of 
Applicant's admitted prior art combined with Derderian et al., U.S. Patent 6,245,191 fails to 
teach Applicant's invention (i.e., etching using a hydrogen peroxide-water mixture). Applicant 
further contends that Derderian is not directed to the production of semiconductors and makes no 
disclosure or suggestion of a cobalt film formed under a titanium or titanium nitride film. 

5. In response to Applicants' argument that Derderian is not directed to the production of 
semiconductors, please see column 1, lines 16-20. Derderian teaches an etching process for the 
microlelectronics industry and therefore is pertinent to Applicant's invention. 
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6. Applicant contends that there is no mention in Derderian that a hydrogen peroxide-water 
mixture may be used to etch titanium or titanium nitride film on a cobalt film without damaging 
the cobalt film. 

7. In response to Applicants contention that Derderian fails to teach a hydrogen peroxide - 
water mixture to etch titanium nitride, the argument is noted, however moot. Derderian 
specifically teaches that titanium nitride can be etch by a solution of hydrogen peroxide solution 
in water (column 4, lines 46-52). 

8. In response to applicant's argument that there is no suggestion to combine the references, 
the examiner recognizes that obviousness can only be established by combining or modifying the 
teachings of the prior art to produce the claimed invention where there is some teaching, 
suggestion, or motivation to do so found either in the references themselves or in the knowledge 
generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 
USPQ2d 1596 (Fed. Cir. 1988)and//j re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). 
In this case, the Applicant admits that it is well known to cover a cobalt silicide with a titanium 
nitride and Derderian discloses that titanium nitride is etched by a hydrogen peroxide solution 
mixed with water. 

. Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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10. Claims 1, 4, 5, 9, 12, 13 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Applicants admitted prior art in view of Derderian et al., U.S. Patent 6,245,191. 

1 1 ■ Applicant's admitted prior art discloses a semiconductor method substantially as claimed. 

Pertaining to claims 1 and 8, Applicant's admitted p rior art teaches a method of 
producing semiconductor devices by cobalt silicide technology with titanium nitride film as the 
cap film, comprising: 

removing titanium nitride film 112 using a ammonium-hydrogen peroxide-water mixture 
(see disclosure page 3, lines 17-19). However, Applicants admitted prior art fails to omit the 
ammonium in the etching step. Derderian teaches removing a titanium nitride film comprising a 
30% hydrogen peroxide solution in water (column 4, lines 40-50). In view of Derderian. it 
would have been obvious to one of ordinary skill in the art to use only a hydrogen-peroxide and 
water mixture in Applicant's admitted prior art because characteristic parameters of the etching 
solution droplet include the chemical potential, such as surface tension, chemical reactant and 
reaction product boundary layers within the etching solution (column 4, lines 25-49). 
12. Pertaining to claims 4 and 5, Applicant's admitted p rior art teaches a method of 
producing semiconductor devices, comprising: 

forming cobalt film 110 on the top surface of a silicon substrate 100, which has a gate 
electrode 108 and a diffusion layer 102; 

forming titanium nitride 112 as the cap film on the top surface of cobalt film 110; 

selectively reacting the silicon of silicon substrate 100 and the cobalt film 110; and 

removing titanium nitride film 112 using ammonium hydrogen peroxide-water mixture 
(see disclosure, page 3, lines 17-19). However, Applicants admitted prior art teaches fails to 
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omit the ammonium in the etching step. Derderian teaches removing a titanium nitride film 
comprising a 30% hydrogen peroxide solution in water (column 4, lines 40-50). In view of 
Derderian , it would have been obvious to one of ordinary skill in the art to use only a hydrogen- 
peroxide and water mixture in Applicant's admitted prior art because under ideal conditions, a 
bead of etching solution droplet would react completely with film 20 with all available etchant 
within etching solution droplet and contact angle theta would remain substantially orthogonal to 
the plane of film being etched (column 5, lines 44-47). 

1 3 . Pertaining to claims 9, 1 2, 1 3 and 1 6 Applicants admitted prior art discloses a 
semiconductor process substantially as claimed as discussed above. Applicant's admitted prior 
art teaches forming cobalt film 110 on the top surface of a silicon substrate 100, which has a gate 
electrode 108 and a diffusion layer 102; 

forming titanium nitride 112 as the cap film on the top surface of cobalt film 110; 
selectively reacting the silicon of silicon substrate 100 and the cobalt film 110; and 
removing titanium nitride film 112 (first portion) using a hydrogen peroxide-water 
mixture (see disclosure, page 3, lines 17-19). However, Applicant's admitted prior art fails to 
disclose a second portion of the titanium nitride film remaining after the first removal step and 
removing the second portion. Derderian teaches a removing a second portion of said titanium 
nitride film as claimed by Applicant. See column 3, lines 6-24, where Derderian teaches 
replenishing the etching solution. In view of Derderian. it would have been obvious to one of 
ordinary skill in the are to replenish (please note that the term "replenished as used by Derderian 
is the equivalent of "repeat") the etching solution on Applicants admitted prior art because 
replenishing the etching solution droplet, while keeping the droplet of a uniform size, maintains a 
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uniform etching chemistry as the etching solution droplet would otherwise constantly change in 
its chemistry as it etches material from the surface being etched (column 3, lines 7-12). 

14. Claims 2, 3, 6, 7, 10, 1 1, 14 and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant's admitted prior art in view of Derderian et al., U.S. Patent 
6,245,191 Bl as applied to claims 1, 4, 5 and 8 above, and further in view of the following 
comments. 

1 5. Pertaining to claims 2, 3, 6, 7, 1 0, 1 1 , 1 4 and 1 5, Applicants admitted prior art discloses a 
semiconductor process substantially as claimed as discussed above. Given the teaching of the 
references, it would have been obvious to determine the optimum thickness, temperature as well 
as condition of delivery of the layers involved. See In re Alter, Lacey and Hall (10 USPQ 233- 
237) "It is not inventive to discover optimum or workable ranges by routine experimentation. 
Note that the specification contains no disclosure of either the critical nature of the claimed 
ranges or any unexpected results arising therefrom. Where patentability is said to be based upon 
particular chosen dimensions or upon another variable recited in a claim, the Applicant must 
show that the chosen dimensions are critical. In re Woodruff, 919 f.2d 1575, 1578, 16 USPQ2d 
1934, 1936 (Fed. Cir. 1990). 



Any differences in the claimed invention and the prior art may be expected to result in 
some differences in properties. The issue is whether the properties differ to such an extent that 
the difference is really unexpected. In re Merck & Co., 800 F.2d 1091, 23 1 USPQ 375 (Fed Cir 
1986) ' 

Appellants have the burden of explaining the data in any declaration they proffer as 
evidence of non-obviousness. Ex parte Ishizaka, 24 USPQ2d 1621, 1624 (Bd. Pat App & Inter 
1992). 
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An Affidavit or declaration under 37 CFR 1.132 must compare the claimed subject matter 
with the closest prior art to be effective to rebut a prima facie case of obviousness. In re Burckel 
592 F.2d 1175, 201 USPQ 67 (CCPA 1 979). 

Conclusion 

1 6. Applicant's amendment necessitated the new ground(s) of rej ection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

1 7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to W. David Coleman whose telephone number is 703-305-0004. 
The examiner can normally be reached on 9:00 AM-5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M. Fahmy can be reached on 703-308-491 8. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-308-7722 for regular 
communications and 703-308-7721 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0956. 



W. David Coleman 
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Art Unit 2823 
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